Introduction
Primary or essential thrombocythemia is extremely rare in the pediatric age group; but, infections at any body part including meninges are the common causes of reactive thrombocythemia in children. Besides acute infections, chronic inflammation, chronic hemolytic states and anemia are the other causes of pediatric thrombocytosis with a report of reactive thrombocytosis of 6 to 15% among hospitalized children. [1, 2] .
There are various studies suggesting thrombocyte count as a marker of serious bacterial infection. A studied incidence of reactive thrombocytosis among febrile young infants and assessed the utility of platelet count as a potential predictor of serious bacterial infection (SBI) in febrile young infants. [3] . A study revealed that upper respiratory tract infection as the most common cause followed by pneumonia as the infectious etiology of reactive thrombocytosis. [4] . Another study observed in their study that respiratory infection 28.3% was the predominant infectious cause of reactive thrombocytosis. [5] . An incidence and the clinical significance of thrombocytosis in children with lower respiratory tract infection caused by viral pathogens reactive. [6] . Thrombocytosis is a common finding in the acute care population of children hospitalized with viral lower respiratory tract infection. However a studied thrombocytosis after severe bacterial infections, particularly pneumonia with empyema in children. [7] . Similarly, evaluated platelet count in hospitalized patients with community acquired pneumonia and compared with abnormal leukocyte count and found that platelet count may be more informative in predicting poor outcome than abnormal leukocyte count.
With the wide spread availability of automated analyzer in the field of hematology, we often get platelet count as component of routine hematology work up of every patient. As total platelet count has become a part of complete blood count. Higher frequency of thrombocytosis is being encountered in daily practice. The pathophysiology of reactive thrombocytosis involves evaluation of the level of thrombopoietin (TPO) and IL-6 along with other markers like IL-3, IL-11 and catecholamine's which are produced in various inflammatory, infectious and neoplastic conditions. In situations of stress platelet play a major role in anti-microbial host defense, the induction of inflammation and tissue repair, activation of platelet enhance their interaction with complement proteins, humoral immune components as well as leucocytes and endothelial cells. Platelets bind, aggregate and internalize micro-organisms which hasten the clearance of pathogenic organism from the blood stream. They also take part in antibody dependent cell cytotoxicity to kill pathogen. Severe community acquired pneumonia is associated with significant increment in plasma level of inflammatory cytokines like TNF-alfa, IL-1B, IL6, IL8. The level of TNF-alfa, IL1B, IL6 were also elevated in the bronco alveolar lavage fluid of patients with community acquired pneumonia. [9] . Normal platelet count range between 1.5 Lakh to 4.5 Lakh /cmm and Platelet count of more than 5 Lakh /cmm common in infancy and childhood accounting in 3 to 13% of children. [10] . The estimated incidence of reactive thrombocytosis is 6-15% among hospitalized children. Infections of respiratory tract account for 60-80% of reactive thrombocytosis followed by infection of gastrointestinal tract and urinary tracts. Thrombocytosis is a quite common finding in infection of lower respiratory tract and children with thrombocytosis have a more severe presentation at admission and have a protracted clinical course resulting in longer duration of hospitalization than those with normal platelet count. [2] .
Subjects and Methods
This study was a prospective observational study done in the department of pediatrics over a period of 1 year. All patients between 2 months to 59 months of age admitted with a clinical diagnosis of lower respiratory tract infection were studied. Patients were classified as per WHO criteria in ARI control programme guidelines. [11] . Those children with LRTI associated connective tissue disorders, congenital heart diseases, anemia (Hb<10gm)% were excluded from the study. After taking the consent from the parents demographic, clinical data and laboratory investigation results were collected for each participant. Complete blood count was performed with automated sysmex 6 part analyzer (N Series) and differential was checked by an experienced hematologist for any specific abnormality. The chest radiographs were reviewed by the radiologist. As per ARI control programme tachypnea was defined as respiratory rate more than 50/min in children two month to 12 months of age and more than 40 per minutes in children more than 12 month to 59 month of age. Respiratory distress was defined by the presence of either tachypnoea and or retraction of chest or oxygen saturation of <94% in room air. Clinical severity of the disease was classified as mild, moderate and severe distress. The outcome was measured as survival and death. The duration of hospitalization, admission to intensive care unit were noted. Thrombocytosis was considered when peripheral blood platelet count was more than 5 Lakh / cmm. Thrombocytosis is further divided into mild 5-7 Lakh/ mm 3 , moderate 7-9 Lakh/mm 3 and severe 9-10 Lakh/mm 3 . All the patients were classified into two groups on the basis of thrombocyte count i.e., patients with or without thrombocytosis. All the variables were compared and statistical analysis was performed using the statistical package for the social science version 15 (SPSSINC, Chicago, USA). Results of analysis were provided as numbers, percentage or as mean ± standard deviation whenever applicable. Comparisons of the frequency of variables between patients with thrombocytosis and without thrombocytosis were made using chi-square test and students T-test. P-value of ≤ 0.05 was considered statistically significant [ Figures 1 and 2] . [12] .
Results
A total of 230 children were admitted with lower respiratory tract infection. 170, (73.9%) of cases were in the age group of two months to 12 months and rest 60 (26.1%) were between 13 months and 59 months. A total of 96 (45.7%) children were admitted with very severe pneumonia, 64 (27.82%) were severe pneumonia and 70 (30.4%) cases were with pneumonia. [ Table 1 ]. Out of 170 infants majority of cases (80) were admitted with very severe pneumonia followed by (52) with severe pneumonia and (38) were with pneumonia but in children in the age group of 13 to 59 months majority were admitted with pneumonia (32), (16) with very severe pneumonia and (12) with very severe pneumonia. This clearly depicts the severity of pneumonia more marked in the infants than in older children. Children from lower socio economic strata suffered from more severe pneumonia. Total 138 (60%) cases were undernourished whereas 92 (40%) children were having normal nutritional status. Severity of pneumonia increased significantly (P value <0.001) in children with malnutrition as compared to children with normal nutritional status. 85.6% of children with very severe pneumonia were undernourished and only 14.4% having normal nutritional status [ Figure 1 ]. Thrombocytosis was found in 122 (53%) of all children admitted with pneumonia. 108 children had normal platelet count. Out of these 122 patients 76 (62.29%) were in the age group of 2 months to 12 months. This suggests thrombocytosis is more common in infants with lower respiratory tract infection. There was significant association between platelet count and severity of pneumonia. Among 5 children with severe of thrombocytosis (9-10 Lakh/ cmm) four had very severe pneumonia and one had pneumonia. All the four children with extreme thrombocytosis (> 10 Lakh/ cmm) had very severe pneumonia. This indicates association of severity of pneumonia with degree of thrombocytosis. [ Table 2 , Figures 3 and 4 ].
Significant association was seen between total leukocyte count and severity of pneumonia (P value -0.0086). The association between total leukocytes count and severity of pneumonia was significant. Out of 96 cases of very severe pneumonia 54(56.2%) had total leukocyte count between 5000-15000/cm 2 , 40 (41.6%) cases had total count of >15,000/cmm and 7 (2.08%) had total leukocyte count < 5000/mm 3 [ Table 3 ]. Out of 4 cases of severe thrombocytosis (9.01 -10.00 Lakh/cmm) two case were of extreme thrombocytosis (>10 lakh/cmm) had TLC more than 15,000/cmm. With increasing in platelet count total leukocyte count was also increased. Significant association of thromobcytosis and leukocytosis with increasing severity of pneumonia was noted. Children with lobar pneumonia and synpneumonic effusion had very severe pneumonia. Significant association was marked between thrombocytosis and chest x-ray (P value -0.0099) [ Table 4 and Figure 5 ].
BPI-bronco pulmonary infiltrates, LP-lobar pneumonia, PEPleural effusion Out of 12 children with pleural effusion 10 (83.3%) cases had thrombocytosis. Out of 28 children with lobar pneumonia 20 (70.14%) cases had thrombocytosis. Most of the children with broncho pulmonary infiltrates in chest x-ray had platelet count with normal range. There was significant association of thrombocytosis with duration of hospitalization (P value-0.0008). Those children with thrombocytosis had longer duration of hospitalization which implies the more sever pneumonia in them. [ Table 5 ]. Association of thrombocytosis with mortality was not statistically significant. Those all children who succumbed had moderate thrombocytosis. 
Discussion
Platelets play a major role in anti-microbial host defense, the induction of inflammation and tissue repair. The mechanism by which infection invokes thrombocytosis has not yet been fully understood. During respiratory tract infection, there is increasing levels of inflammatory cytokines which heightens production of thrombocyte. Accurate assessment of the severity of pneumonia is the key to manage patients with community acquired pneumonia and acute respiratory infection [ Figure  1 ]. Lower respiratory tract infections are the leading cause of under-five mortality. Case fatality rates tend to be high in young infants and young children so as the severity of disease. In present study, out of 230 subjects, 170 (73.9%) were in age group of less than 12 months. This is comparable to study done by where 71% of cases were under the age group of 12 months. Severity of illness was more in infancy which is supported by another study. [13, 14] . As the severity of pneumonia increases, platelet count also increases. In present study, 13.9% had low platelet count, 33.0% had normal platelet count and 53% had thrombocytosis. Among children with thrombocytosis, 72.13% had mild thrombocytosis, 20.4% had moderate thrombocytosis, 4.09% had severe thrombocytosis and 3.2% had extreme thrombocytosis. This is comparable to studies done where mild thrombocytosis was seen in 72-86%, moderate thrombocytosis in 6-8%, severe thrombocytosis in 3%, and extreme thrombocytosis in 0.5%. [15, 16] . Study done by. [15, 16] . 48% of total admission with LRTI had platelet count >5.00 Lakhs/ mm 3 and children with thrombocytosis had more serious illness (P-value<0.001). Study by noted severe symptoms in patients with thrombocytosis than in patients with normal platelet count (P-value 0.004). [17] . Out of total 230 cases, 5.38% of the cases had TLC<5000/mm 3 , 67.39% of the cases had TLC between 5000-15000/mm 3 and 29.56% of the cases had TLC>15000/mm 3 . This is comparable to a study where 3% of the cases had TLC <5000/ mm 3 , 73.2% had TLC between 5000 -15000/ mm 3 , and 22.2% had TLC > 5000/mm 3 . [18] . All 4 cases of severe thrombocytosis and 2 cases of extreme thrombocytosis, had total Leukocyte count>15000/mm 3 . This suggests that, with increase in total leukocyte count, platelet count also increases (P-value<0.001). A study community acquired pneumonia showed that platelet count was strongly associated (P-value<0.009) with 30 day mortality, whereas no association was observed for leukocyte count (P-value 0.5114) and they concluded that an abnormal platelet count is a better predictor of outcome than an abnormal leukocyte count. Significant association was seen between thrombocytosis and pleural effusion (P-value 0.0099). [19] . Out of twelve children with pleural effusion, 10 (83.3%) cases had thrombocytosis which is comparable to many studies [ Figure  6 ]. [7, 16] . Significant association of thrombocytosis with duration of hospital stay was noted (P-value 0.0008). Children admitted with LRTI having thrombocytosis had longer duration of hospital stay, which indirectly indicate more severity of pneumonia which is similar to study by. [20] . Platelet count increases as the severity of pneumonia increases. Importantly, thrombocytosis occurs almost exclusively in children with pleural effusion.
Similar finding was noted in study done by Vlacha et al. [16] .
where the association of thrombocytosis with length of hospital stays was significant (P-value 0.03). Similar results with P-value of 0.004. Association of thrombocytosis with outcome of children having LRI was not statistically significant (P-value 0.523) in the present study. [21] . This may be explained by the small sample size and very low mortality rate in this study.
Conclusion
Thrombocytosis is a common finding in children with lower respiratory tract infection particularly in infants. Children with thrombocytosis have more severe disease and longer duration of hospitalization. Degree of thrombocytosis is directly correlated with severity of the illness. Thrombocytosis is seen exclusively in children with complications like pleural effusion. We can conclude that platelet count may be used as a useful marker associated with severity of lower respiratory tract infection and its complications so as to prioritize patients in a developing country like ours.
